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Measuring and analyzing the impact of circular economy indicators
on sustainable economic development

Lecturer: khudhur jassim hamed Prof. Dr. Anmar Ameen Haji Barwary
College of Administration and Economics College of Administration and Economics
Tikrit University University of Mosul
Abstract:

The circular economy contributes effectively and directly to promoting the
economic development of countries in a way that supports the dimensions of sustainable
development by addressing the challenges related to the rational control of the use of
resources and energy. Promoting modern technologies and innovation in a sustainable
manner creates job opportunities and these improve the standard of living creating new
added value By extending the life of products, the research aimed to know the impact of
circular economy indicators on the economic development of a sample of the European
Union countries and what are the ways that those countries have taken to obtain added
values in the gross domestic product. The research found that there is a direct and
significant relationship in a number of circular economy indicators that have positive
effects on economic development represented by the gross domestic product. The
research recommended supporting small projects and institutions that have the ability to
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keep pace with the transformations that occur in production processes through the
development of smart and sustainable design of products, the adoption of modern
industrial technologies of high production quality, the establishment of appropriate
infrastructure, and the stimulation of industrialization in its ring model, which helps the
transition towards sustainable development..

Keywords: circular economy, sustainable development, economic development.

-

daaial)
Can b dudlio g 35S 48 ja allal) SLaBY) 26l ¢ pdnll () 8l Caialic die
calise 8 Apalaiy) paiill g gaill (e Al il sise Btadl ¢ jluite JSo5 Jsall abare Canas
danlaY) slall clillaie aiad e @3S 55 sl cailall e dlaall oda chaiiul 5 e lal)
ks gl 5 L) 5 Jaall A dliaiall 5 aainall 4pnlul) Ol el (e 2o oY) IS (e
oo Al Al @l ey Jalads dalid) sagaaall 2l sall Galads adagll gl
Sl @Y il ) LS cllaall 5 U MRS palaBiy) 3 ) sall Gl Lo jaall ML)
OS S li oo Al ol AN ALl a5 ala@Y) Al (g g e el
sysha Ul Al S ailiacl bl (5 giaally o185V 5 dalyival) dpaiill (38a3 ) xalay
Lebalis (& IS Al aagii (Al slu) dagis by s Yl ) ainals Al e
Lelaia¥) cul ) sle) ja (550 Lole anlSas Zll Gl Jsa ) saay @315 gaLaiBY)
oY) e (gl M)l dpaiil" ans 1992 ple Ao slhal Lo il 5
Alasll Tae Gaias ) et A Lalaiosal) Lpaiil) jplee Gaadai] alled) an i) J Jd
dseall dlaind & Aas analia g Gl jlae @il G5l s Sl oy 58 A Jea¥) o
oY ad s Gaags clS clipdaill 5 alaall sda (o)) @lld g chalvinall dpaiill (Gl 4 sall
Aaall anlaall (e Mg yilall LaBYI iy s caelaia¥y Al Sl Gl 5 dalaiy)
ale Glay Lo 5l Jlaall _aloy) Llall fuludl HBY) e asll dpeal SY) Jadl 2a3 3
Slad Agmpadal) 3 ) sall JiaY) Aladinal) il ) Coagy (Saalind 73 5a1 568 ¢ hadll sLawy)
Al o sede (385 collaill Alladl) 5 laYl e
Latlll @l pise o gyl LB ST Al pea ) Al el s s rduagd) AlSdia
Gl Gl Jsall e de gane Aoy DA e @l gl oY) gy Aliaie dalxical)
(g AV Lalaial
Aol aiaal) dpaiil) il pdige B (o0l SLaY) Dparl 5 50 hy ) Canll Cangy sduad) Ciaa
Sl die Jeal JaaY) sl U 58 5ay dliaia
ALy dpaiil) 8 gl slaBY) dpealy DlSa (e dul ol Ll o sl Ll
D syl s bl g dilad) 44 sal) 4abia@y) Llcadl) o 4ilulSas) g dalxicuall
(B aally At Lol xiasall Lpaiil] )y 50 B (5 yilal) SLaBY
il (i iy piagl) A
e shaB¥l il o g il Slaiidl 4 giee dilas) AVS (3 gk S 2
el ) daghy die el &5 Al g coalaBY] i ally Alidia doldinall dpaiil) ) i
Al 3520 (GDP) (Jleay!

235



2021/9/30 :3/55 2:21)/17 alaall/Agabuai®¥) g 4 )3Y)  slall oy )5 Alaa/abualB¥) g 5 )3Y) Auls/icyy )5 daala

Alaain) o Laan okl culall b Ll dia ) el Caad) adic) sdagl) dagia
dia ) Judlud) z3les Jidat alasinl JOA e aadl cailadl (8 oS i) Leal) il
Jalaill diaiaiall malyll 8 4 jlerall 5 dpban) clipaill alaiiuly daca ) adaliall
sany)
Oe A Gllail e g il LByl i 4 e o daanll Jad AiKal) Eagl) agaa
lsalll ol Wty clus 8 Ll L) el jlasall dlSaly) a5 aysY) alady) glal;
(e s e gl (il
2019-2004 (e sl Canll 2l 311 3 gasl
Latill 5 (g yilall ALaB alad) ey G 1Y) Canall sopiage A Candl and sdiad) J<a
O Lagd 2 el 28Mally Liayl aia ) 385 i sdl) g gooblaall (draa) ca sgall dalsivuall dpliai@y)
AaBY) Y el il Jadas s SEN Casall (IS Ly Aol dpaiill g yilall SLaisY)
o) dige J sall daliosall 4palaBY) Al yise b gl
tsalaall g o sgiall Aalional) dpabaiBy) Apaiill g (5 ilal) SLaiBY) 1 gY) Ciasal)
&b Ll b e liall 5 gl dia il &gl 8 ylaa 504 ) allall agid 3 g il SLaid¥) Y g
alladl S ae ) 35 ol LS e liall cillanl) S 3L ) ) 53l Lae ¢ ulie Galill 5l
Alginall o sall dpaS 30l ) i) sl Sl ol g aall 8 Al AEESH oL )
) elly 8 Lay LISl Caliday s i) (e 5 S GlaeS 58 ) o5 sl A1 )
238 (o aldill LA e Gl Sall (K saae 3ok @liay ddaliaddl LKLl
Gila ) 3)all Gllee aasind e Slzmd m) Y1 Jala el Alee alasind Lgia ccullal)
b Ll BlSa Jsall rany Ciam g gty ol Ll a (y50 cllaill A gidall LS aaiu)
3 sall e I o it 3y o ABLA k) maes (l dgle Sl ey el
Jily alagy Aalall Aalall Ciela Ua ey 1508 Gy bue JS355 ()0 LalaBY) 5 Lpnalall
Lall e Galisy yaa gobaBl hai glil s dadl) dall oS il e paladll
(A AL e aall Jaaill 138 5 (aadl SLaBY) aieal) aliaBy)
CGaldl iy (1979 ale A gyl LBV aseie 252y g ilal) SLaBY) 2 ggda -1
Call Al 5 ¢z saill 138 o se 2ad (Jaaline il 5 4 jlanall dtigll 8 Ganadiall 5y sl
¢1982 ale o i g (gl (A 2gall (1) 40 2aly s "From Cradle to Cradle" o) sim GUS
o dary 4l imay ( adll SLaBY) (e ddline Calaal Al g yilall alaBY) o ) ey Gas
bl s piaall 5 5 bl g paaadall Jlall Gl s 053l 3 1) 5 cilatiall dad e Llial)
B2 ) il sl aiion Lol 88 5 Lgia dae andli Sy Cay jladll (e 2 @llia
Syl iy eaill Cillee 8 3300 1 dsall a5 (L3)) e Gl A pe Gy y G-
il 8 Al e g dasanad Al e B Gany o) e g Y elia HUai) g ol
Jaxi) daaian a5 dan sl sall Cldaall" s J Y1 1l sall i e alaai o sy s
Jal e 33 g y oaill daian a5 Al Cildaall @ ga G Taaill 5 ¢ olals (5 seadl Jlaally
(10 2016 (s33) Lepannal Al Saa 3paaill 5 #SaB AL o 5 LY Aa ylaia

236



2021/9/30 :3/55 2:21)/17 alaall/Agabuai®¥) g 4 )3Y)  slall oy )5 Alaa/abualB¥) g 5 )3Y) Auls/icyy )5 daala

Jalill gabail Bl iy (ADEME) L 3 &8Ually oSailly i) A0S, 438 o Sl
el 3aL ) (A (Cleaddl g aludll) culadiall sl 3550 dal je aen (4 g A5 ZLWY)
Akl dalvivaal) dpatill g &) 50 5y ) Al o Wil e aadly o)) sall aladial
(2018 ¢Apsi all
daliy) Zalall sl il slaiall o) 3 g Al ALai®yl g Jadd) slai®y) ¢ 45 e 2-1
oalidll & aiaill ciladie  Lgaladind 5 o)) sall padlaiel oo danlu! Al deluall
glud) (e Db caapall 3 ) gall Cugainis ALY o jee Aled 8 pSleinnall 8 (e Lesa
L) Caglaal) (e el 1 ae enal (35 ALY sl aladiul) Guils () el aaa
Agashatill 5 AplaB®V) g Lo laial) Glalas¥l JA (e Wl san 8 cilaad Wayl 4a) 55 Ll LS
.(Esposito et al., 2016: 12)

’ .

N
/ \ ’ 4 s iy

? bl LaBy| p', ﬁd

= (O
I\ I
Ve P
Al LB o ey adl) SLaBY) 5 g plall SLaBY) asalia (g &5 el (1) JS

sl g sn bl e ol
Source: Corona, b, Li Shen, Denise Reike, Jesus Rosales Carreon, Ernst Worrell, 2019,
Towards sustainable development through the circular economy-A review and critical
assessment on current circularity metrics, Copernicus Institute of Sustainable
Development, Utrecht University, Vening Meinesz Building A, Princetonlaan 8a, 3584
CB Utrecht, Netherlands.
O oy ) e siall e 220 lia (16 :2016 «sane) @il SLaiBy) Clagia 3-1

tst s A ALa®®Y) (gu8as Jal (e 2a 68

Al 5 daa ol gl U Salld (g lall baidl & cllall dga g Y 3 scibizal) @ <l -

A0 sall 35 93 e JAN oo clalal) J8 (e Lpasanald o3 Al
ST 0585 aliall 5 call (e 3 ho Ll Aalai¥) 5 o sl 5 claiiall g 53 1 gl 5 5B
3l 3 el Ll Aty ) Aadail) 5 cladiall (e dpa Al Cledall dgalse b A e

REENL
Sl Al g~ ddlh g dpadll A8 Jie sadatie jolias (e AU O cang s s8N -
MJA.J\ ‘}AY\}

237



2021/9/30 :3/55 2:21)/17 alaall/Agabuai®¥) g 4 )3Y)  slall oy )5 Alaa/abualB¥) g 5 )3Y) Auls/icyy )5 daala

Dhiels edalSia bl 8 lein Lad i5i L) e oluaDU plaill ey o glalal) sl
il g edinll 5 Agiaill Ll L Ul 8 dalia jualial)
Bl oSl Jasi g plall LB 3 ol 3 1 AY) Lasall L3N cldly -
L AN Jalgall L Ly Alad ) (585 O (e A8 il st ) g il
L i A Ald)
S JEEY) ¢l e Giatin Al 00l (e aaall llia 3 Al SaBy) ) JEDY) il gd 4-1
Ao laia) Ao aainall Ly s gl gobaBY) paill 5 All Apusilly 6] sas c(gilall Aoy
gl B gty S ddee e 3 le s gl ala®@Y) ) JEY) s )
Loty e o o8 2 Y A3l W1 Al ) S Ll (sS4 (e a2 1 e g (JlaeY)
a8 O Sy WS (g sbsall Giany 2 o (S Eumy adliadl) Gl mlla 8596100
(Figge et al., 2018: 301) .l (sabai@Y) 4x gl 138 (ja () pialia g (i
et 5 (pic gana ) Lol (Say (5 yilall SLaii¥) i) g )
Lagdal) 3 gl laa g Al 2 gdl)) Jadiy Glad¥ly o L Ablaial) il gdl) ; dgY)
Cun LS Lalall Lall Yiad Ghadin) (o 5all aLaBV) iy o(lgugual shad (e Jolitl) g
Ngas. 3 saS el aladind sale) JA e Al (e 84S oo € Calla Al (S
AaBY) ) JEY) oyl Ay cdgrgadall 3 ) sall cildalial ol jiia) had dglas ol
A8 Cua dpSall @l gall g Glatiall araal 8 ddadatie G juad Gigas i iy g Pl
o s Jble 380 s 340 ) Jeay Sl 8 Ui 1y i) e Gall Az
Baixall Cilaiiall (e cilelUad dlad Jadi 5, 5l dlle culadiall cilelual g 5Y1 (5 sidll
Slaall il 8 Al eadl) deliall daalis (1o %48 dadine Jiad il yeall dlau gia
LsosY day!
Alall o B b gig Lobaid) dad (318) Jadiy s(ghliall g Jgall dpailly il 58 1450
A IS ey G p(daastl ) 2 ) sal) ) Jguast) Calip g tadl) () Jaall (e
sle 5 5dle ol alamy) ) QU Al el il (e pagads JS i (f dilaia
(e B iag 45 S (g yilall aba@Y) ) JEY) 3 jale ale ) (Aot daaiiall Jgall (el
sall i e g Jsal) @i s of Gl e 4l WS Ay Ol deas
Jeall Gajd Gla s (@) Gy ind ax) L (soladll ol el anad'y daa) yiu)
DA (e lld g D) V1 3 ) sall (i (e Alaall g asle) Cangll () LS ¢ gaill 58a3
e Al LaBiY) Jany LS i JUall 2Ll o) gall (e Y 3 )5S Lgalatin cullail) L g3
(furkan, 2017: 13) 4kl 2 ) gall dall (e JLaBY) yy jaS
ST 815 e aladial A (e gl slaiBY) dpaal Al 2o pilal) SLaiBY) uaa 5-1
sale) A ecblail) 8 il e aldiil) 8 3aild) il jlaall i 5 aiaaill cillee 8 36 S
Clatiall o Giray) gisall jsaill sale) sl apiaill sale) s 4adla) sale) Jia daladial
el Aleay el AlA 3aleS Lhalaind & (e Leaniial Bile) s Leadla) (Say Ll Ka
O Allall Gl 48 e s ) Chagy (5 s SlaBl ga s ilall aLaBY) la Gl (Al
DY) g deluall 8 Sy skl slaie ] JMa

238



2021/9/30 :3/55 2:21)/17 alaall/Agabuai®¥) g 4 )3Y)  slall oy )5 Alaa/abualB¥) g 5 )3Y) Auls/icyy )5 daala

(Franklin et al., 2016: 593) :(s sl SLaBY) dpaal (3

i) Llail 5 LY Cullud S asty gy daa gobaBl 73 5aiS (5 0l sla®BY) andy
5y JolY dLaByl 8 o)) salls o sall s clatiall dad Ladal Chagy Cumy Aalviuall e
e JSE Ll J48 5 a3t jee (o 43Sas

SU Ol Slilanil 5 Ak )<l ABUall @IDgiul (aid 5 3e WSl 3 523 8 5 Pl Slaii) aaluy o
RUETB-VJRUNEN

Aaldiie Jae (b 314 5 salaBi¥l sl Cuasd e ol SLaBY] Jery 2

350 iy gmileS Lgrpiial & (e g alal) o) sall pa ey Jaddl SLa®8Y) (fd (el ey 0
G (g yilall SV Laiy (aldd caladin) delia) dlege LGS Lgia Galiily aladiuy)
Yy aeatll o aall ) agd)l ey lhias Coyry LS il sha Jalin ey
oLl 3 Hla) &3 (e g BN
sl Mlecal) dgaiit Ll
sdal diual) d3aiil) o ggda ,6-1

A il Ll e Aol xiusal) Apaiill" i pe ) M 50" Al g Apatill Apallal) Aiall) yy -
e Medaldal Al e dealdll Jua¥) 5,8 e Jaill g0 e pealall Gilalial 83
58558 AU dmgadall g i) jlas et 8 a7 Y dpaiill (e Unad ) Aol i) Lpaiil
Led il Bale) 5 <l g Sl 5 ) gall daat e Jont A L) (g1 clgaad o cdpaiill o2 Leyle
(98 :1989 ¢ jle) Lasldll 55 puzaladl Jal) sliad dalla s diykas Ly (paniay JSy
ol a3l e Jgl g2 5 Edward Barbier b 3)) s 08 (e dalaioall dpaiil] ¢ je SIS

Al il el )Y A gam @A) gabaidy) Ll elld ga) JB Cua ddlaieal) Al
Ge (Sen o Jily daliall bl o)) sl e Gajall (e (Sae L3 ST e e laiaY)
.(Barbier E. et al., 1990: 34) (ull 3Lyl g ) ¥l
ise lie] (41974 ple dalvival) Lpatll pllaas 7 sk 1Al el Lpalill ailiad 741
oo 4 plel (Al 5 Aaluinall el s L) Jon 5V 5 all g A aiie) (A cal 548 s
(1512020 ¢ 55 cp sk 1ol Lad Cumdd 5 1992 alall (& Aalinal) il miliad

o aaixi b5 pally el Al gla et gd L ) a3l aall ey Apati o
sal) LA (Say Aliiae Ay b8 JshY L dubadll by gualall UKL
S dially

Lula) clalall 4 o Leabsldls (Y1 alall 8 o) Y1 clalial 4l gl das 40
sha 4o 58 (e daaly Le IS5 dnnall Cladall s andaill 5 () 5 212200 (e 45 )5 all 5
Agelaial¥l g dpalall il

Gl olaiiay) Glaladly ) gall aladinl Glpbe gn Gl Jeo a8 AlalSie 4l & 2
leple adlay Loy Al Aashaiall Jals bl leman Jand Lelaag g o a5l 33N LAY
33 sl Aloal giall Al iay g
Glo Sy Y b Adlidal Ll pdise delvinal) dpaiill sdaliecal) dpaldl) < pdise (8-1
sy il oda s dpelaialy Lobasl (il Loy Jeds oSy Laid ) culal)

239



2021/9/30 :3/55 2:21)/17 alaall/Agabuai®¥) g 4 )3Y)  slall oy )5 Alaa/abualB¥) g 5 )3Y) Auls/icyy )5 daala

Dbl 8 Jand gd Gandl Ly o Jmes Lene Jalail) Haag Y Gand) Lpaany ASHL
528 5 Aol xiusall Latil) Callisl 5 (saloe S Lapan LdY 2 il g adailll g Javally oy el
(1222011 ¢ glall) 1 oa Al
e (S e JR gy el g 4l i) Gy AalainY) Jad 1 gabalY) sl jdia ]
ZUh SIS 5 ) sall Dlpall s daaill s AV ol el mawy s 4 ¢ a lalind 3ol
sadll AUl ualinll Jadiy () 5l e (re (5 e (o Tadlan  jaise JSy caleaall 5 ool
Al Clalall g Ll 5y 535 alai®y ) lasll g Jlall Gul ) oS g aptiosall saliaiy)
Y dea dgaa g Ay ol JKI sy Al agaall Ble) o SR (e elldg o Aud) daal) jdiga
A I (o0 g ald dgaall Gl G glat Al 8 Ll ol Y RN (e L ) slad (Sa
Lol 5 & ghill g Sl gaill 5 DY) alal 3 ganl) auia g amy (ula¥) 138 e 5 ) Sl
) sall cliisacld e 58 5 LS ey il Cal jail g SV adadl g elpall (il il 5 2l LY
) sall ML e JBaiY) st g daplall
Sy QL) o) Adia o Al dpanill celaia¥) 2l S50 celaia¥) ) Jhis 2
Claadll 5 i g yadll AndlSa s e laia¥) Allaelly alaia V) IS (e Sleill Lgdon 5 dpaiill o sa
G sxail) A8 Hliie JMA (e Aplal B gapall (lana ) A8LaYl L aalina) aea ) e laiaY)
(94 :2010 by 55 axie) HE g sl 5 Sl all Lalrind 5 48les IS ) al Aas) 4
(AL Giasal)

saill Gaad (o)) cdaldiecall aLaBY) dgalill g g Al SLaBY) o A Bl ABMal) |1-2
o sdale s o Al V) Liaay (ids o) L ity dalival 4l 5 galiaiy)
o obaall llgine ST o Dl Ao ) M dlgSDlgind 5 abud) il Ly oy G (3 kall s 3ok
Al slaall (5 i) alasiuV) e 2l 3 70 (e i Lo a sl ol ilaladind Jiad g callal)
Lclaial¥) Aads) am il 4 gall La ol o alal (<G g yall slaBy) anding
A 5 ) araaill 5 ) gall Jalll aladiu¥) s Cadaill Fliy) a1 ae daliail
Gl ) o gl ALY ) aliiie adu 2 Y Leaed il @iy ) Loy alaio)
Gl e o @Y iy Al Al e A jieall byl il e dcaddia
.(Zhang, 2013: 6) 4wl JiSi culluly

Lol il o b il 4 jee e s ilall slaBBY) Gl pbise e 220 slaie] o
¢ p o) Bale s Aaldl) &) AN Silel y) (A <l phisall 038 g A 5 oY1 Jsall (e d2a] sl i)
o el 3 jlaill 5 ddlall @Mgin) (e Baaaidl AL das s ddelially 4y yilall o) sall dian g
038 il Ad yray o sl Bale) Jama s ¢y alall Cailda ol 5 oy ilall ol sally Slafiud) 5 dy yilal
(ol axly Aiaie Aol iusal) dpaiil) il yiige Ao (gtall SLaBY) il ydise) ol sl
(GDP lea¥ ol i)
3Sall o) sda)iewal) ApalaiBy) dpaiill Ja) cpa g ilal) SaBBY) ac i Al Cilu laal) :2-2
Lmlall 3 ) sall Mrial 3 Jlad et 43 sla Loy s lall slaiy) 8 & jeds Al de oyl
Ohal) & Csaais dy Aipia zdsaill 138 ac i A Gl jleal Ciles Lgdde 3dadlall

240



2021/9/30 :3/55 2:21)/17 alaall/Agabuai®¥) g 4 )3Y)  slall oy )5 Alaa/abualB¥) g 5 )3Y) Auls/icyy )5 daala

s Gl jlas A ilabaiall 5 ¢ gialdll a5 Gl 6l )5 0 2o 815 ¢ a9l 5 Jlaxina¥) 30le )
radeld dalvivs daii Jal (e gyl Sla@Y) ) I adll A daalisall Ll (e
Claliia) ol ciladiall jee ) i dgae & 223y 33le) 1(Reuse) alidiuy) dae) |
8y it JSo duala i calaly (g2l ye¥) cclaiiall s juad A (e @l s Al
S ) 2 Al adlla ) il 3ale) L~ Ol dlee i s(Repair) gelail). o
oY) dlae ki Vg cdia 3alLY) (Gaiad g deladinl b ) paiul) Jal e 4l Gy Gl
Al aladin 3y ey (a8 gill Cilatiall Ay e 1)
Aallee e lale Jgeanl) oty ) alad) o sall alasiad 33e) a5 :Recycling upeail) 3ue) =
prinal b LgaladiuY s gida 550 8 sl Alilae alu ZUEY cAdlee Al b o) g el
gl e 53l g5l
2ca) Nieual) AgaliaiBy) 4paill) & jaa (g pilall SLaBY) :3-2
Gadie) Sl jubeall o)l acadll s S N o) o AgilAl g gl U -
Latlll 3iadl gl SLaBY) apeaty Gleti ) Jakally ol gall g culag il glal
Ol sill (ulSail V) (A L Jsall e (8 il 5 ylaly Aaliall ap yall () G ol xinadll
red Ll 4t ) A gl and yall 5 3l sall 5l ey baniall ael) e ol ) A jlall
Il e daall 8 Llad ey Jaall Ty il g i) (o 5ild 5 A8Ual) () 5ild 5 Al ) 5il8
BVl & bl o s LY Alee 3 sall JiaY1 Ala3iul) aey sl gal) Adeld.
Ylxd | gac il Lrﬂ\ (o) alasy) Jga &l LAY ‘(de\ J s 4 Cuaia) LﬁM\J cgj\ﬂ\
I 4y 1 W) ellae) () calaianall daiil) () Jpall clilee andy Sladl I Joaill 8
ERIIRERIPY. FOU PRIV RSV K. . JUNURPIN N IV RPN TN PP PR OUI RV
@A s ") sall Ll dine 2 Wladiiul b ST Gl ydisall aal G (e el sall culias
Cayay Al pdigall 128 2aa 28 ) gall (g aldall ML JlaaY) sl &3l Jiay
il jlae W) 8 2l Al Y ) seaill an sl e paedl Mdadl o) gall NG tanly Wl
Ay sy & dysailly Jaill g 7 Aial) clilee 2ny Wllaa) a3 A o) pall (8 i ) 4l
ALl e
"l SaBY " el paall golaBBV) 23 gail) aa ;A Cilgad) (uawalg A gi-
o s Lebisad s pmpdall 3 ) sall aladin) Clilee 8 ¢ us ApDlEall 5 Alladl) 3510y 38a3 )
aen e i Jsall e il il co skl g eament Jal ey el (il il
ol e Al oda A Joall alel Ciaaie) dun il sl ares e dleldl) Cigall
8 3elEI la Lol o Lo 3al Lmman (8 A g 551 A siall Lgtiand ) g il
3,0 sall alasiul
el isall 0BV dpaiil) b o ol slaBY] Ol jise i Jilady b8
A Gl el (e dasall () S5 sl & pida 4-2
(Y)-Hlaa¥) Al gilill-dpalaidy) dpasill- (Y) i) jpsiall
ALY Gl pS5all e OS5 g Al ALY (X)) Al Gl yuaidl
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(X1) RP _usaill salels dalaiall ¢ ) 5581 Cile) y N

(x2) :IURRM Aelially 3 ) saall of sall aladind Jans, o

(X3): SREGEC alall 48l &igial ¢y saanil) dlhall ducn =

(X4): RMI5y saall o) sally ualal) ol i)

(X5) TCM:A sl o pally 3 jlal o

(X6): ECGa_slall caillagll & dlleall

bl 3 gaill gl Sl Axpuall 5 ((X7)- WRR il s saisale) Jana

Y= X1+ X2+ X3+ X4+ X5+ X6+ X7 +¢it ... (1)

Gl il slanV) il & jedal sl jal) clibld Awgll slaay) pailad 5-2
alall 3 (3944379) Wildl i (Y1) dlulull e dad Sl o (Y) 4l @l il
Ll Lo siall dlis 2004 alall & (311347.7) <leiall b dai ol caaly s & 2019
shasll il cuiy Gi b ¢(1052292) sobrad) Cila¥) &l s B (1230441)
Lilall g1 ) Gl (X1) dalad) dag ef calas ) i) @ il il
Ll 5 2010 plall (54 (0.29) < laiall 3 L) dad ol il 5 2005 plall (8 (123.56) sl
(X2) Audll Aansilly 5 €(26.94) (s kel W) &l g (4 (25.88) @l b Led Lo il
alall 3 (30.40) caadis lad a8 Led dad o il 388 deluall 85 ) sl o) sall alasiia
a2 L) s gl Ll 2004 alall 3 (5.10) Lualll 8 Ll dad ol cialyy 2019
Gl Las 2y (X3) Luludl Ll «(5.36) obmall Gladl) @y con A (13.40)
8 (%55.14 ) s ysull Ll dad el cilan 38 alall dial) Igiu) (o 322305l)
&l 28 el Lo sial) Lol 5 2010 olal) 3 (%6.21) & baiall 3 Led Aad ol ialy5 2019 alal
s (X4) alall dad el cilanss ¢(12.3) obenall Glad¥) s oo B (21.43)
s alig 2018 alall 3 55 O sale (65814) aly s laid ga 8 4 yalall o) sally i jLaiiny)
&l 38 e Lo i) Ll 5 2009 pladl (8 55 (osile (1903.5) calys &l jlaiall 8 Ll dad
Ll dad el a5 ((9537.6) (sl Gl i s (A 5 0sile (9253.57)
@by 2004 plall (B Gl (4050755) ialys Ll (55 52l 2 sally 3 ladll o 5 (X5)
i 38 L) husid) Wiy 2008 el (& ob (6735) cualiy il (A L) dad o
(X6) Aubull dad lof a5 ¢(1.83) (sobanall lad¥) Al i & ok (762983.7)
2019 Al b Aews all (629080) wrlys Lolall (& oy ylall sl 3 Allaadl (a5
258 gl Ja siall Ll 5 2004 plall b e il (23215) aalys Sanly b Led e ol sl
A el oy (171562.9) (sobmal) a3l G (b e ) (242823.1) &b
2l 2019 pladl (A (%069.50) il s Lol (b ¢y 5l Bole) s (85 (XT) Al
@ (%43.79) & 358 Lgd Jaus sil) Ll 5 2004 plad) 3 (%4.90) Sty 1l sy B Led el
(1) Jsaadl kil (13.80) s bumal) il iV &l s
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Ganll Gl yarial  Slaa¥) Caa gl pallasd (1) Jsasll
T X [0 [5x4 | X5 | X6 | x7 |
Mean 1230441 | 25.88 | 1340 @ 2143  9253.57 | 762983.7 | 242823.1 | 43.79
Median | 6182225| 1761 | 1205 | 1737 @ 45827 | 628195 | 189675 | 4585
Maximum | 3944379 | 12356 | 3040 @ 55.14 = 65814 | 4050755 | 629080 | 69.50
- Minimum 3113477 0.29 5.10 621 | 19035 | 6735 23215 | 490
Std. Dev. | 1052292 | 26.94 | 536 | 1230 | 9537.63 | 741018.1 | 171562.9 | 13.80
Skewness 1.1l | 190 1.11 1.04 219 | 183 | 051 | 065
Kurtosis 2 89 582 4.04 321 10.07 755 2.05 3.23
Jarque-Bera 3645 | 16457 | 4428 3214 | S07.19 | 24938 | 1416 | 1268 |
_ Probability = 0.00 000 | 000 | 000 000 000 | 000 | 000 |
" Sum | 217 |455568 235820 377155 1628629 | 134 | 4273685 | 7706.50 |
'Observations| 176 | 176 | 176 | 176 | 176 | 176 | 176 | 176 |
(Eviews 12) zl p Ols )3 e e YU Glaldl dlae) (e 1 juaall
Al Ae 8 Al il ) anoll YA e sl pAl) Gl e w62
DAY i Adlide cilaladl Ledy Judlull ) iiul are 1aSL (PANEL DATA) ol
(2) JSE Ll (glalid) sda & ) pziall (:.13
X1

Y1
4,000,000 140 X5
120 5,000,000
3,000,000
100 4,000,000
2,000,000 &
000, 60 3,000,000
1,000,000 40 2,000,000
20
0 . 1,000,000
g 23528 3230938 3 2 ¥ 5 8 483383 28838 0
- ~ n oo Qo = A4 N m om0 N oo g oo T Q@ N gy TN o9 og
— — o~ [l < wn o ~ 0 o o —
X2 X3 X4 oo
32 60 40,000
28 50
30,000
2 ©
20
30 20,000
16
20
1 10,000
3 10
0 0
< a 0 ~ o wn < o0 o~ - o D < 0 ~ o wn < (] o~ - o 2 < a 0 ~ o wn < m o~ - o D
T 28598 ey gg 3 T 2830599 39y 03 3 T 2859 LY e 3
U O A A s b e e
X6 X7
700,000 30
600,000
500,000 60
400,000
20
300,000
200,000 2
100,000
0
< a 0 ~ o wn < oM o~ - o a < a 0 ~ o wn < o o~ — o a
T 285 98 398 g8 3 T 23358 9 3 99838 3
O L LA e e e e H

dl Hall & yaria ) (2) Jad)

(EViews 12) gobi s cia sie o sLeie VU (liald) slie) o jad)
S i 31 QD) )yl (530 A8 yma Ul (e s 1) Juablaad &y ) il L) 722
Al cnlS 1) B tee date N Judlad) S0 (Unit Root) Bas ol HAs Ll ¢l yal
558 O o il ) (ol LS (uld (s ul8 i s L) (1) S il a3
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dule (V) ob Jsil) oSy elliy g asd ) (3 8 e aiag die 3 &l yidl) Sl 5 a5 i
A 0 ALl (b claaal sl dag il o2 (38a3 ane Ala s a3l 55 30 pa e dia )
Ay bitse e Agie ) ALl culS 13 Uy e JlasaV) () sSy Millg B e e 5SS
(Levin, Lin & Chu t) < Lay) ) aliiul s 6 jiiee 5SS Led 548 24
DR Bas g Hia L Gl 5 (6 siuall die 3 e & juiall o) N & yedal (ADF-Fisher) s

(2) sl
(Panel unit root test) sas sl Hia &l jlial 1(2) Jsaad)
i) Levin, Lin & Chut | ADF-Fisher Chi-Square
At Level | t-Statistic | Prob. | t-Statistic Prob.
Y1l -8.174 0.000 72.39 0.000
X1 -4.108 0.000 75.33 0.000
X2 -4.792 0.000 55.19 0.000
X3 -3.924 0.000 40.86 0.004
X4 -0.778 0.218 48.54 0.000
X5 -7.036 0.000 75.40 0.000
X6 -4.760 0.000 47.90 0.000
X7 -3.207 0.000 56.27 0.000

(Eviews 12) gl n Ola jaa e alaie YL Glalll slae) (e : jaadll

Jeid) wim P e (Kao) Jeid) Al g dpidall Jalsill jlaid) 8-
*5 (0.0000) waly syl 4 5me b 1a36 (Kao Residual Cointegration Test)
) G Jishll da¥) A @ ide JolSE Adle @llia o) gl (%1) Gsiee die dysina

(3) Jsaall lail il ) jumiall 5 ol

(Kao Residual Cointegration Test) Jlial &l :(3) Jsasl)
KaeResidual Cointegration Test
Series: Y1 X1 X2 X3 X4 X5 X6 X7
Date: 05/20/21 Time: 23:53
Sample: 2004 2019
Included observations: 176
Null Hypothesis: No cointegration
Trend assumption: No deterministic trend
User-specified lag length: 1
Newey-West automatic bandwidth selection and Bartlett kernel

t-Statistic Prob.
ADF -5.272681 0.0000
Residual variance 0.000425
HAC variance 0.000166

(Eviews 12) gl Gl jaa e dlaie YL Glalldl slae) (e : juadll
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Ja¥Y (REM)s (FEM) o cnlid) z3sall LAY Hausman test JLis) i [9-2
AV zisails (FEM) Fixed Effect Model <ulill 5391 z3sail oy dlalial
Slaie V) ad ilaill Juzdl jlsidl s 92y 5l (REM) Random Effect Model () sl
Ly DA e culidl ziga) Gyald o) oSy (Hausman) sl e
(HO) panll 4pia 8 Ji&3 (%5) (e S Allaia¥) 4ad <ailS 134 (Prob Chi-Sq. Statistic)
Jii (%5) e J8 Allaia¥l dad il 1)) L) (REM) () sl 31 23 gail ity ALY
Z3sadl iy AW Al dpca @l Gad yis (REM) g3 sail o paey A3 Al 2
(REM)
G s G AL il 23 gaill LaaY Hausman test olis) g3 1 (4) Jsaadl
Sy aall zilill 5 g yilall iy
Y1l
Correlated Random Effects - Hausman Test
Equation: Untitled
Test period random effects
Prob. Chi-Sq. d.f. | Chi-Sq. Statistic | Test Summary
0.0055 7 20.012495 Period random
HO: Random Effects zasei sy ALl axell duia )8 b 1
H1: Random Effects z s il adey A1 ALl 4 jall Juss

(Eviews 12) z«l n Gl de e alaie YU Glaldl slae ) (e 1 jaadll

Jis 1 (%5) 0w J (Prob) Ll z3sai¥) 4y sine gl o oSl gl YA e
«(REM) Random Effect Model) () sdall 51 73 gail 585 adey AN )y il
a2t ¥ g ilaill maan ol Jaa Dl g ¢ Bl gudiall V) 2 gl iy AT panll dpia jh jiad yig
() sl V) 3 gl
O 1Y) ABDall a8 il O yelal 1 ApalaiBY) Apalill B g pilal) By T milis | 10-2
i 3 gl 8 ALAA Ald) ) il ) of (0.84) ol el 23 saill 4y il 5 3
¢ (%16) A5 gl Lal) Lh (il yuaiall 8 Coant Al Gyl e (%84) s
DL G JSS0 508l 3 saill A gine Ll ¢ liie W) lany 3 saill Wadaly o) 43 gdie eladl
a5 (DW) ol oy sl Ll ¢(0.000) cadis adle da )n (s sine IS 238 (F)
e Sl Y aad) Z3sall o) g1 ((1.68) 4ded curly 28 I Ll V) Ae (e Sl
(A el ) Al
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ALY Al b gyl Sl ) il o(5) Jsaal

Dependent Variable: Y1

Method: Panel Least Squares

Date: 06/25/21 Time: 20:20

Sample: 2004 2019

Periods included: 15

Cross-sections included: 11

Total panel (unbalanced) observations: 164

Frob. t-Statistic Std. Error Coefficient Variahle

0.0042 2479247 0.003541 0.008780 X1

0.0000 3.850919 0.008773 0.027769 X2

0.0000 7.714585 0.040170 0.04838592 X3

0.0036 0.327646 0.015001 0.006226 X4

0.0086 2196131 0.004355 0.009565 X5

0.0000 9856260 0.021042 0.007392 X6

0.0000 1047835 0.037313 0.040976 X7

0.0000 56.08535 0.159894 5973411 C

Weighted Statistics

0.937403 R-sgquared 0.003294 Root MSE
0926389 Adjusted R-squared 0.311063  Mean dependent var
0.009119 5.E. of regression 3.089347  5.D. dependent var
0.012973 Sum squared resid -6.509348 | Akaike info criterion
h41.7665 Log likelihood -0.358135 | Schwarz criterion
1289491 F-statistic -6.447961 | Hannan-CQuinn criter.
0.000000 Prob(F-statistic) 1.381220 | Durbin-Watson stat

(Eviews 12) zl » Gla pe o e VU Glaldl slae | (e jaadll
Ne dygiea dglas) AVs @ldy 4ank Ae @l o) Jlas¥) Jidaill cudl S8
B 5355 (%) By g Y Slel 20 3305 o) 1 (Y1) 5 (X1) o (%5) s s
Omand 8 Aualall g1 A el o el «(%0.008) Aty Jaay) sl il 32 5
6‘;&;?\ &;A\ cﬁl_d\ 0.3173‘).1 (;@.»A‘ |9 R EJ.JJ; L:A}m d\;.ﬁﬁ\} a.cl_:.\aj‘j ml_u}l\} Ctb‘?‘”
e S AE ZieaV) o) 6l (0.004) &l cposial (Al g Leall Wadll ) LS
O & (%]) Gsime die dysimas Ayl Liadl g8 (Y1)5 (X2) O A3l Ll colady)
el il sl o cal (%1) daws deliall 5 saall sl aladiul Jaee 334 )
Lliall o sall aladiulS deluall 4y ylall o sall aladil o) @l (%0.027) dssiy Jaay)
aa¥) Aaddl wlll 3ol ) I g5 Ay gecaall ol sall 5 a3l il 5 JSall g 3Y 5l
Lel ¢(0.009) @by (s sbumall Unall Lol calad) 40 631 ol gall Aalall cilal yiin¥) (e JI g5y Sl
AL daan 5355 O g (%) s sinall die &y i s Bl (g8 (Y1) 5 (XB) o A8l
Ly Maal) sl il oy Al (%1) daiy alall &l &DDlgin) e saaaiall
OY 4 sl jaliadl Gld A8l (e LeSOlgiul e Jaliill Jglad Jsall o) s ¢(%0.049)
O A8l el ¢(0.040) bl Uadll &y 285 cdimidioe dpliass (oIS Ll 3axaiall A8
Bosall 3 sally JL) 8355 O (6T (%1) st die Bysines Bk (48 (Y1) (X4)
O s Ay (%0.006) Aty (Auaa¥) adll @l sl ol (%) Ay
el Zll ) ddlias dad Adlaaly 320l Ld 0l Bale) aibiaay daldll ) jlaiigy)
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Lk ed (Y1) (X5) o 28kl Ll ¢(0.019) ¢sobenal) Uadll 4 ity o Jaa¥)
ol (%) Lty sl 3ale Y ALEN o) gally 3 ladll 3345 O @l (Y1) st e Ay sinag
Llle Lo e 5 cllaill (a3 ) gaall ol sall (Y ¢(%0.009) Ay MY Al il 2y 5 )
& ba pad Baa A& 3 ga L) (e 23 Jga 7 e A e jaaal g e 3 ladll o4 L
(Y1) (X6) c A83all XS ¢(0,004) &l A83all 03¢ g bunal) Uadl) o LS caigll 5 LS 3
(Yol1) Apmaity 4y ilall aitda ol 8 Alleal) 30L ) ) (5 ¢(%1) (s sinn e Ay ginas A3yl &
Oallalall 3apas Jee s il 43Y((%0.037) doncy JlaaY) sl ailill a5 M) <ol
Lsb Lad o (Y1)s (X7) op 4kl Wl (0.021) sobnall Uadll iy cdanll e
830 I al (%) Aty sl sale) dai 3345 ) 6 «(%1) (s sine Nie 4y ginas
Jpall e il eaill sale) A al) WIS &l ((%0.040) A Jeal) sl
el (ol Al A aal ) il jeS1) 5 paadl 5 dpala 5 5 4S80Sl

Gila s8al) g claliiiuN)

sclaliigy) Y

Dbl (mlads) gy e @lld g Lala@Y) Gl e aall 8 50 g Al slaid¥l sy
@332 Al A lall ol gally aSadll A (e G35 Apmgudall 3 ) gall agasd Sl LS ddleial)
33 sinedl A0 W1 3 ) gall e J sall slaie W) Julss

2017 ale & 5,5 ke 141 (o sY) AV b actiall 5 g il SLaiidl # L) Jlae s
Anlud)l Gl i) e asas Ll (%6.1) W ylaza il ) 2

Ll g daltian) ST aleny Lo caliai®dl a0 e ) 540 3ale Y daa i s lall SLa@Y) i g
(M LB aaigall Cpidal sall g A 5 ) 5V il liall 5 IS AL ) 6 Calay 43Y

(Y1) (X1) O (%5) 5 sinsa die Ay sina Gibian] 413 i35 Foa jlh 483Nall ilil) & jelal

Ly JaaY! ol il 3ol ) o5 (%1) deiy g SAY) Qlel 0 dae 3345 o)
61 (%1) & simsa e Ay gina s A3 sk L (o8 (Y1) 5 (X2) O 4830l Ll ¢(%0.0019)
el gl saly 3 (A caal (%1) Ay deluall &5 saall 3 sall aladial Jaxa 3345 ¢
S siall die 4 giaa g dpuSe g8 (Y1) (X3) o 483l Wl (%0.0216) 4wty Jaal)
A @al (%1) Ly aledl d8UN Mgl (e Baaaiall A8l dias 33 o @l (%1)
Al e (Y1) (X4) 0m a8l Ll ¢(%0.1170) 4ty (Jlaa) JAsall =30l (alaas|
oalasi) D cal (91) Aty 3y saall o) sally a1 830 ) O 51 (%1) 6 siase die 4 sina g
Lsinas 43 5k (48 (Y1) (X5) 0w 483 Ll ((%0.0075) 4wty (e sl il
3Ly S | (%l) Aoy il sale Y AbLall o) galls 3 5Ll 300 5 ) Lﬁi c(%l) (5 ghua dic
aiy La Llle Lo ye 5 clyliill (e 3 saall 3l sall O 5T ¢(%0.016) Famsis Jaa Y sl il
3305 O gl ((%1) 5 sisa die Ay a5 A sk (08 (Y1) 5 (XB) O A8l IS el s ol
Ly Maay) sl il salyy ool (%1) deeny 4oplall Cailla gl 8 dllead)
1 (%) s sin die 4 gina g 3l Laal (& (Y1) (X7) O 280 Wl ¢(%0.0326)
Ly Maay) ol bl sy ol (%1) Ay il sale) das w3l
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la 2 5 Lala 115 LSl ol sall 5f il gl sale) 4 ol LS (4l ¢(%0.0188)
aa Yl Aaall bl A )
rcila jikal) Ll
Argadally (abisall 50 aldiasall saill 5 LY 5 SIEYT o 5 yold Alled palia®l oy jliie 4al8)
Lyl 358 0 Lld e ) Al o sally 3l g SLaiin) A e iy Fliall
(ol g e laia¥) 5 laBY) 2l A Aliai) daldivea) dpatil) sl e
il iad o A8 A sl il Al 5 dlle U 50 s <uld Aaa Tuelia Cilia 5l 633 5
Aaliosall datill gad Jsadll e acli Lae o alall dad el &
Baatl) Gadl (gl ALaBY) dueady i ) Laladlly ol gilly gl sk
Cilges sl GalSail V) o e Jsall paan 8 el 5 laly Adlaiall sl yall S palayl
o ) e Al Alaad Baaial) ae¥) L jaual il A jlall
Cllead) e T ki il Y gaill 480 g e 30l Ll Al il all 53 pprall g jliiall acs |
il 5 S aveaill gkt JIA (e dpalisy)
baall
Al il Yl
o Aiay A Lae dalain) ST elia il g ol slaBiY) ((2016) e gis
pdll agle g LaBY) A (ulie Cadan g Aada 8 Aalviad) dpenll Jgall jaigall
Al ad)
(lallaill g Jaladl) Ala g ilall ALY A yall AdUall g Aalaiusall dpaiill g Asall 5055,
202/3/6 zisaill Z U ¢(2018) ¢ el 55 i 5 <06-009548 a8, s
ASlaall ¢ piill Ad jaall alle la o o) Aaghall ool il Wlitae 1989 «JWS a2 «ile |
Aadled) A5 )Y
sas gl by 38 e (il Aol o ARl Aarica) Apadll) (S 2o ) 2o
(1998) ¢ ¢l s Amall ¢(13) ¢ 2 yal) Jifinsall € Aluabus ¢y 5ol
slad & Ul vy 558 Jame anl ((2019) el dila s aads casla
2al) calai®¥ 5 5 laY) A4S Alae ¢ Hriuale Al e Jiue Sy (@Al Al H2) 433 gasall
Al daaa 115
Ll jaall Lpeal) Alae (Glyall & dalaiusal) Zuamll cilabatil ((2011) a8 JWS ¢ Jlall
(63) 232l ¢(1) Aaall ¢4l jal)
ol 5 Ledashads bl 5 Lgiduls Aalxisall Zaatill ¢(2010) aabe chal) ol cavie a2 carie |
(2010) <Y (lae caasill s pdall slieall Hla ¢ Y1 Aadall clgulid
iaY) jalaaall Ll

. https://ec.europa.eu/info/index_en. The site was visited on 10/1/2020 at 2 pm.
. Esposito, M., Tse, T., & Soufani, K., (2016), is the circular economy a new
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